Telomeric DNA oligonucleotides form novel intramolecular structures containing guanine-guanine base pairs.
Structural properties of DNA oligonucleotides corresponding to the single-stranded molecular terminus of telomeres from several organisms were analyzed. Based on physical studies including nondenaturing polyacrylamide gel electrophoresis, absorbance thermal denaturation analysis, and 1H and 31P nuclear magnetic resonance spectroscopy, we conclude that these molecules can self-associate by forming non-Watson-Crick, guanine.guanine based-paired, intramolecular structures. These structures form below 40 degrees C at moderate ionic strength and neutral pH and behave like hairpin duplexes in nondenaturing polyacrylamide gels. Detailed analysis of the hairpin structure formed by the telomeric sequence from Tetrahymena, (T2G4)4, shows that it is a unique structure stabilized by hydrogen bonds and contains G residues in the syn conformation. We propose that this novel form of DNA is important for telomere function and sets a precedent for the biological relevance of non-Watson-Crick base-paired DNA structures.